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(54) FERROELECTRIC MEMORY AND ITS DRIVING AND MANUFACTURING METHOD 

(57)Abstract: 

PURPOSE: To simplify the recording and reading-out position 
control and improve the information recording and reading-out 
speeds by connecting the 1 st and 2nd stripe electrodes with 
common electrodes and, at the same time, providing switching 
means which selects electrodes out of the stripe electrodes. 
CONSTITUTION: The 1st stripe electrode is constituted of 
plural stripe electrodes arranged in parallel with each other on 
one surface of a ferroelectric thin film 3 and the 2nd stripe 
electrode 5 is constituted of plural stripe electrodes arranged 
in parallel with each other on the other surface of the thin film 
3 in the direction intersecting the electrodes 4. Common 
electrodes 6 and 7 are respectively provided along the 
arranged directions of the electrodes 4 and 5 at positions apart 
from end sections of the electrodes 4 and 5. Switching means 
8 and 9 respectively connect the electrodes 4 and 5 with the 
electrodes 6 and 7 and, at the same time, select electrodes 
out of the electrodes 4 and 5. Therefore, the recording and 
reading-out position control can be simplified and the 
information recording and reading-out speeds can be improved. 
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(1/coQ) J:Ht^< U £/c. »*S82©A* 
q) <fc9k+#K/h3i>fc<D<hT£ 0 chtt, srieBcc 

x\,>z<Dxm\ti u««o^au»«aiRs*i/c^ * y 

y^;l/<D3?«HK£^THr*£« ^i7Stc^"ri:^ 
i f *2©*a««6.7i«:**i*h«8M-*«»*l88 > 9 

iir, — $©x h^>rym@cc*tLr^n^n2o© 

X-Y ^^8a f 8b*/c«9a f 9b*^J«:S^rC^. C0>m 

0Ni&»), 0FROi*«it>{coFFCCtt4J:9K:il«iLr 

asf^-r^c ^ut, «i.«2<D^as«6 l 7€>«i«5j: 
oi2x h^>r^m@4,5Cc>ptLr^ti'€ r n2*:-r'o (6 

a,6b^/c«7a,7b) R»6tirc»«. JBlXh^^H 

«4ix-f y^8*7>bT»asnri^fBi©ftam 
ffi6a f 6b©w--^r©ftffl«ffi6aj*ifas83©a*ia j ?-K: 

g^^n, ^OM9««6tt2«ffiS830[)fiAA«^(C 

«9M3trCi>&. coifMBsaOjEA^MKfCCttRlH 
L. Sii©MVPX*»^&K-7-Y^@IB8i^«3K3n 
^^c, S2Xh7^7 , li5<b^-f^9^ 

UTj^snrc»s»2(D^ai««7a 1 7b©rt, -*<d 

ifc3l^S7a«tfifIg82<D©A^ffi- : F-CCSM$n. fife^O 
^««7W^laRf*^Ori«««82©a*«HHIlCC« 
iSntC^ fl C<D^§g82(DiEA*ffiT«GND 
«Ci8«3*lT<,>*. C(D<t^(C, JtUiig82 f 83C*l^rn 
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&C^$ftTl>£. *©/caMt«S83©*-:/>Jl/-:/y 
/c<b#(DitiJi^CDtU^^>h->-y>X«r J /a l 

« (n+Rf) /<x 2 <b«cO. a 2 <r, + Rf) cfc 0 4>5t 

£ fc«7a , 7bt (DON .OFR&HB^OCff Hi <D*V £ &$J# 

6a,6b&HB${C«fflSl**0C«: k 2#<D*iI««K:EIB$ 30 
tcfflfft £tx£cfc 5 &NK»E tf- A 4JHW-T ti tf J: t >. 

CC, 2^<Djg?a^ffi^6^C^^jl^S6a f 6b*IBiSft84 

4/rur, st^ccttWlorSfeWccSJiu, ccd2*cd^ 
a4i««s*isai8«Si8s*»5^aHLyfcfc<Dr* 40 

a«& 1 ##©*rc<fct». 
(DCMOSX -f v ?-$:7f>TM-C$>Z>o 

6a,6b£/cW:7a,7bKSrj*te&;&3n 4 ? *(DSJ& 50 
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8MIIBa>6©m#Km>T-»©;W ^^«cc«jSfi# 
raMftL-cttft-r*. c©^#;w?*86©— w^o 

TOOOSJW ? *tt. 3fe3l8CC5*t,fcJ:5«:, Tr, ,Tr, 
O2^OCM0Sh^>^^^^6^€)X^ Y^l/i/Ts 

ft, XA v?b7>¥XZ(Dm¥ft<D*$Z<Dawsb7 

»ff89&3^6tt«. -eLTCOD^SttX-/ **CDVir#J 
Kgl 1 <D^ii^@6ag/cte6b£Jgi^U VoutfiflOCgi 1 * 

i^-/:/««4 ^ur, t^lt^o**- b 

StWA* 3ft££5K::r:3- VsHffiMt 5 C> 
co^wflasn^o Tr 3 C0y-hCC«, Tr a C7>y-h4« 

©iBn*Tr J rfr%?B'r<j:^cc"r*. Tr.iTnoHttfc 

ic^-e, c©HJI«(OEIBK:<tn«RlBl/»BBIcc 
*&tf 5 <b SIR 3 ttfc y * V -fe ;b <h 4 6 {c»«-r fficD 

»24H«C<DJt«l«©HB«tfE**'rH. ^25S«C 

c©3i«i«©HB^jja»i7iaraKLfcSiJii«t»tt 

»iSS90<b, 7^hf-^4Stn7^hM-;^S: 
<h^>f h«S8*«je*^-f ^ 7-92a.92b.92c ,92(ftS9 

■J-F'WX£R£T« F^-f^HB8i**^-f v*92 
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**H^«W91©H«7ttX-f **92b*/rbTiftOal§8 

C©HRfc*»<r>T» ^250fc^*rJ:5fr*-f io 

ffi&SEtht* * A ^^92a^/c«92b*5<tO : X^ **92 

w/rv- h«#(cj:o y- Fmgt&m$i$titct&\zz 

A v ^92afcJ:a f 92c^0NK:^:0 ? ^92b,92d#0FFfc: 

UZayc F ^ ^ ><@B8Dfc fc©«EEC© y - F'WX # 

tct&te, X>f ?^92b,92dft*0NK:&3> ;W ^92a,9 
2c#0FF&C&£©-C\ JflH89Lfr»6©«BE± E,©^ >f F 
rtfrXUfiXj * ^92b^Lrtf*S^83CCA^^n6<b 20 

^UC©^>f * ^92d^6©tti#{I^Sffi£xRi . 
R* .RifcAttZtlMm^/S.VXCT bZti. A 

> b*~ X^&3i93a, 93bfc <* O'ffitn R^lt^ 

**92a^92d©{Sfi«^-r FtKfi8£^UTC>£. 

h(fc«©ie©aiR3nfc^*y^^oisHaB@B* 

tr^n-h^ tifcHEtf ^ > tr - x ^^93a, 
93bfe«fc^taR^/rors^ h^^^^tcaijjpsti 30 

H©A^Dj£©^«:*ft^*i> AjS#±2/3E 5 

± 1/3^ ,c^±^, Oift:^ *axh- ^ 

©y*y *;U©^JSEgfiU ,Q ,Qc Y ©H4accftl*>*W3E 

^s^^y^jc-rrcciaiiisnrc^^-^ccsas* 
^scift<. aiRsn/c-rf'ty-ts^wcc*^* 

-fWS^>f ?7»95&Rt:f. C©X-f ^ C 

> x */h S < ** S * * c i ©r # 6 JM*»a EBSr^ir 

4tt&»M©^X»WWI»r % 97a,97bte, «» 
97a,97bCC*n-e*l^LC^«i**«i*ti 
^ct^^cCotC^, 50 
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*2ffltt»27H©«^97a,97b©ftfW9ttiaK*7n 
1*0^0, 97brt©3o© h^>^x^e,f ,q«*U> 

97art©2o©h^>^X£m£nfc*7U> h 5 
^-©RHfcCC*^ C©2rXDF^>^X*m I nOCt>_L 

C©<£5te, U*ffll©»fiS82S:»27ia*/c«»28H 
*/jNg<fc3iL6ti, »«©m^3SS£Lft:iff««ff«c9 

</ 9?57*JB(r»&JteK:K. a«©*»»fPt(©^ci-fe 
XKJ:'), JJfi©J:9tt¥«f»x^9^«fmrS&« 

x 9 ^©a# 3 (c-&t>«&r . xf7-{ ^sc©m. e 

£o ) 

«^*w*5WR«»^*y*^-r»jwMaia. auciatt 

tf 5^J©25{i-To<!: Ufc625bit©y^y <b UTC^ 0 

«fficcffl^»«:<t «9 ««3 ti, x h ^ ^SSeo (6i) 

<t^?SmS6 (7) i©0N- 0FF©«!J#*ffft5*»# 

x^^^57^r. F^-f ^-biH20rt«:H!W % c©F^-Y 
^;H20«:EI— ^Pffl±«: % «H»©^F y^X±CC (B 
r«5tf5?fj) KERLTF^-f^ibJiaa^sW 
a 0 -e-ur, ®2sscc*-rcfc^cc, »uh7>f^ii 
4*5*^2 x h^-r^ss <t^n^tiSM3ti^2 

o© F ^ -f ^^;l/^i2ia,l2lb^:SS 2 ±Cc, F ^ -f rf 
•feJl/»121a f » 1 X h^^^*mffi4,^^»»M3 I ^2 
x F^-T ^«fB5 f F"7-Y^*fe;Hii2ib©JIHCcSHbAifc 

^ixF7^ ^sa©n»ttiMi22aVR^ enr 

t»*©r. KfflHtt»3aH©J:5«:tt*. ) 
4>©<bL/, F9-/^-feiH20iX F7-/^«ffii©fit* 

a5i2oa^5±r © f ^ -f ^-fe Ji^r H cft^tc ^ca<t 5&c 

(Bt?tt£±©ft8S) Itl^/cfe HfCTiCCF^-f 
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ffi*JaTCCttWr&. HT330 (a ) - ( j ) CCD K 

SrtteB-T & /ctf)CD0 V $> £ o 
(a) *r, si»«i3aJ;«:Hftl©*att*^a-fex*« 

oT^ 1 CD F ^ -f ^-fe;Hil21a<b bTCDM0SFEP£fE& o 
H^6*>^*<fc^«:siS«i30LJiK:, -Y*>£ft"jA^ 
y-xtttfcJii3i<t Fu^>«Mi32#9l»ft3ti % ccd 
±Ktt»«i33K:ttss*rc> y-xngi34<h Fu^>l 

&135£;fr Ity- mfkBl36tCHfetl3fty- hmSl3 

zWft&3*vci>2. y~x«ffii34*5cfctf FW >«S 
I35tt*ti*tiv ~*ttttlliJib <fctf FU/ >KtWBi3 
2*c8SR3*rcir>*. y- F*«i37tty- h&ft 20 
Hi36%^L-CV-^l£»JBl3ii FW>lMWBl32«: 

K£<fc5icsigfii30±*caB$ftTt,>6. eery- 

^««134SO f F U-f >««135«»©J»XgK:|ft*.& X 
^JKD^yifW F (MoSi 2 ,WSi 2 ,TiSi 2 ) «rffll>rc>4. 

y- h ^@i37«^ y > y 3 > * fc&*±ifi-> y u-^ f^ 

( b ) C (DM3SFET121a<D3tffi£0. 5^ 5 xz mCDl&liKl38 

-C?!^ J: 5 fcJBiiW*. c©«IWii38K:«*EEcvD (ap 

• CVD) , CVD ( LP • CVD) , StdtfJ? X^CVD ( P 30 

• cvd) rjBfiRl/fc, sir**/cttPSG ( y>a»^x) 

» » *K:J: 0 Ut?* h 139(b^Ml38(Daffi(D— SP 

<dx h^^y^@4<!:mawccgj^3ny-xmSi34 
i©«*aBi2iaittSaB»©ttl»JBl38K:H»I©7* r 

40 

(d) CO*-^140CC^K«<Dz9att*3t«L3>» 

( e ) *6»Hi38©±ffiCc«fifll^)H*o.i^i.OM m<D 
*3T»»U 7*h*^>^K±otXh7^^tt 

V-P'f F*JB<r>&. U>«CE>7M4llCiKIKK(cF-^U 
teF-^F •^^>'J3>^fflC^Ci<>'C^^ 511 

4 <DF^<D— *<D^g<b M0SFET121aCDy - 50 
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*mSi34#n>** ri4i£^UT«lK3*iTl>4. 

( f ) ±iaxs-cm uh7>f 7 , fS4«s?n« 

^(D^ffiCC (b) <DXgi|S]fil«:sia$/c«RSC5?^6 

(g) **/cttRIEi-v^^y *k:J:9 u 
Z^X H43*$cfca p fB3»lBl42*» ^«S4©± 

(h) C©^{bUfc«ffi*CPZT«*&&*SI««fl« 
«3*wa<DW3ecaJB-r*. C©5WBW(«Bil3©J« 

( i ) mmt«ni3a>±nK:«M««ME«o.i^i.o 
7tt<om2 ymms *±Mm 1 x h ^ ^ 

(e) r8MBOfcfe©<bHa©ttl4«:ffltr»S. 
( j ) S2Xh7^^i5^S^^«C0.5-5am 
CDil3rtei®Sl43^:ffl©UXIi (b ) . ( f ) &Mt 

«cL/rco»»Hi43*^ffijtrs. ±ib 

( c ) , ( d ) ©XSiH«tt*ft-C«»g|i43Cc 3 > 
(k) C<DlfiSISl43(D±ffiCC0.l^l.0//mCr)/P3CC>^ 

^tf-A*«t»»9K^MRu— ?f i^-A*JHttlB (msec 

U-^-^TFT (Thin Film Transistor) ^tiET&M 

TFTCDLtt^fii (VT) «Wffl^ + >*^F-5 r «5r£g 
-<^>aA) *tftt9. TFTCDy-xm@, F 

iISCC^^>aAU, n*ttl»145a f 145b**fiRf*. 

ccdi^, riAL/c^^^r£14{b-r-2>/c2s6(C6oo-Cfel± 
3 ©16 JWfcT - - iU*IMa SCiOT*^, 

( 1 ) Al.AlSi.AlSiCu^^^^^^mjg^rXy^^ 

Bli4 5fc J: CXte)^lii43CD^MW:ffi@ 7*hx^> 

y{c<fco^E«*i»*L-cv-xaffii46tej:^Fu-r 

>Sffil47*0J5R-ra. COy-^mgw&tocfcO'FU-Y 
>affil47t**tl-etln*lltttJBl45a,145bCC«tt3*l, ^ 
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/cV-^mgl465i^>^^ Fl44£;f>OT£l2* F ^ A 
(m) TFTOy- hffl^^^CVDft&C^OSBO, y* 

F x y ? > ycc J: 0 ^35£B££ Lt V- F *&fi^i48 

CO^®148(DW*4iL/r«, Si 3 N4,SiO 
( n ) C<Oy- hif&*§^148©*lffi±lCAl ,A1S1 .AlSiCu 

<fc^^a5^suy- hm@i49^^f ^citcj: io 
fed: tfFu-r >m@i47£ ai £ /c^Ai^i or t&gj o 

^3>Si5ortss-r^o 
*y#3EfiX-r*. 

s«±tc K^^^-feji/B. mixbuymm, %mm 20 
f«Bi. ^2xh7>f vmm. f * -f ^-fe jhb*«k» 

&C*f It ^ft^tl K 7 W ^tJHl21a,121b^l^/c 

©fflCD K ^ << ^-fe ;H22± S2Xh7>f ^®^<D F 7 

:/-fe;l/l23££Sfc:ieiS: u r F 5 -f ^-fe;Hll2l^: 1 Ji 
t»(3Ebtt>J:l>. COct^^-T^i, mftffiS^OQ 

F ^ -f JM|i2i0J@Ktf 1 iHir-rocDr^xfi^ 
js&S3ft& 0 40 

121a£MOSFET<5; L/c#, S$K#^X^<Dttfr4£fl3l>/c 
F^-T y-fe;WIl21a£:3r2<D F^^^-fe 
;u»i2ibiBI««:TFTiL/rfeJ:^. Sfc. ±fBHtt« 
r»^U-^-SSTiriUr«Jtxa«:»WLfc*«, 03 
6^ (a) - (c) CC^O/c^^^ffeOMCDTFT^fflC^r 
fc<fcl\, 036S (a) (b) 

#—§2, (c) «^x^^/-M^^n^naur*50, 

m33H(C^ L/C ^ U - * - ^TFTi m-OSmiC 
<D$mZttLXl,>Z>. 50 



*Sf*2 7 88 26 5 

20 

0a>6;b*p£J;5Cc, v F y ^^Kffil&snfcS F 
7>^^FU-{ >««D««*IfiJ«:*ai©Ja^Vdi 
( i =1,2,-) CcSMKSft, F««GfcHi;J:5tt: 

«ttrisicc*a©a»vgi ( i =1,2,-) fcttntstin* 
ttCEbrsvetir^s. ^ut, fw 

Vdi, y- F^BOffi^Vgi, V-^^@«, 0140^ 

r«jis tifcssiwifty * y © F ^ ^-fe ;ub<d— as* 

FW>«ffil24£. »#fflCCS&3ttfcy-F««125 

&m>tcm&?zjz5temvt(tc&vzftx^ f y 

^CV-^mei2675>^^3nn^ 0 H38^tC*5l^r® 

iHrHSti/c^^loOF^-f^-fe JH20*^U, C 

(omwrn^t 1 ocd f ^ ^-feji/* 

x F^^^SiS^-c^^cfc^cc, y-xmgi2 

»ir, S40H«F^-f ^-biH2C*X F^-Y^m«<D 
f e>U/c<h^cr>XF^^ 4 i CD12^^: ^ 

ffl"C*So CCD^^ltC K7^^-feMfeir^ F^ 

y*m© £ S^T ^> <b ^ « v - xtg©is^?$stt ^ 

X ^ i L/cit^<D*iSpiI^lttHJ-r ^>o 04lS« 1 <i(7)CW 
0SF 7>^X^^tfHt*^, ^,^©4^0 
CMOS F ^ >^ #£|5J— SS±CCf^0 ii«f/c«)CC*23BI 
CC^L/ciegi«Tr 3 tTr 4 ^CCiegLri^o Tr, ,Tr 
3 <3T>V-X|£tfcHl60 > 16lK:»iStir. Tr, f Tr 3 (D*ilF 
UY>&Mi62aMgtt&ti. CCDSfi£fyiCC*t^jT^ 
<i:^(C, Tr, ,Tr 4 (D^ilFU Y>J£t^Hl63,164*5«fc^Tr 

! t Tr 4 <Z>«fflFU^>l£««i65^^»«:HW6*ir^ 
-2>o ^-It, T ri V-XStfJUBieoiTr, ,Tr,©ftaiFU 

^^tfeJi^^orTncDy- Fm^i66*^®3ti 

(alfiltCL/r, Tr 2 ,Tr 3 ,Tr 4 C0y- Fm©167,16 

8,i6^€ti-encoy-^e;t5(Ji<h fu^>4£»bcc» 

*^tiI3ntt^ 0 CCt, Tr 2 <hTr 3 C^y- F^S 

v-^fitift^ieo^Tr, V-Xffi;65(®163^T?^:<OVin^ 
©170^J:*)Si^3nr*5 0. ^/c, Tr 3 t Tr 4 CDy-Xffi 
tJ[®161,164<hifcil F >ffitfc^l62 ,165«H^t*CDVo 

utm@i7itcj:o^n^n^3nri^o JitEvinm® 
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170. vout^gi7i#^ft^ft^i4@&t^o/c^iimS6 

(7) X Yr>4 y'mm4 (5) {C&&£ft£ 0 Tr, ,Tr 4 
<DY- hmSl66,169<b l2fcK:&oTl>6Tr, ,Tr 3 ©y~ 

(a) (b) te-eft-ettJ^iSOA-A' BrffiH. fcj: 
t>\ B-B' KOSa-C^^o c©(BfffiH«:*rJ:5CCTr 
, Jr 4 «rWnHO»«172«CP«?*^»6l!cJBl73*R 

-£-©*&Cn*©V-;*. FW>&tfcJil63,164,165 
*HWT*jO, Tr t /Tr, fflSttraDnfflS«172±CCp*©V 10 
-X, KU-f>l£ttli3J50 f 161 f 162*»W"CC>4. ^43 
■» F9-f 1 tfSCCT 6 0/c<t £©*SI£@£^ 

T. H^e>W6^ft<t 9«cvin«Si70(*»^RiCc*ii© 

( i =1,2,- > CCjftfcStl. Tr, ,Tr«<Dy- h^l 

attfiwffitcaaoiB^.Q*! (i =1,2,-) ccssn 

OHWi ( i =1,2, •) CcSiftSti-COS. vo 

F^\rt/**ana.T;*-/ *^©on- oFF£W&;i&/cttr 

i£©IHK: FW>*ffi4»!RTSfc*fr©lslK (ERve 30 

•Utswt Jd$©#33Hr^i,fcSliSig (o) r 

»W^^-^a>Rl50*TfflftU, 11(c)- 
(o) *< 0**TC4tSIK:ljtr«6. S&44® 

©^§£m#»J^3a, 3b©necRtt S F ^ -f :7*-fe;HIl21« 

^accMffl-rsjc^cciao^Rwrc**^ slices 

F^^-kiMI. xh^^i, ttMttttNK. *h 
F^-<^42JUH©JIHCc)a^8IHL//c«JiSi 
Ut^W. 11(g) OttBOWill <h) ©tt 
»©SH\ Tttfc%. »45,46Hk:7SrJ:9*c. S«2 
±ecF7^^^Ml2lb&. ^h7-f^«S5M»fc 
^190<t, Ifi2±tC F^:/-fe;UJf 121a<h, Xh7 50 
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a -?mm 4 v&mmtottm 3 *rw fc jr^isi© 2 
aaoosRTiaoatctja u . c © 2 as©*** * f ^ 

y©l»:/a***liMWfct/c, liMlt^ci 
* MUMtnAAKMbrnkriAM (H©tt 

^Tlfil) ilttiK ^470 (a) , (b) tt, C©J: 

-C£>£ e ^470 (a) ttgffi2±OC0l£b/c^m<*S 
■ 3 fci 7 f > ^^MKMhDJLtBtf . C©?L 

©*p&c»i,* 2xh7>f y*m@4 , y&^s«:a^:*r £ c 

*S. COJ:9(c«fiR-r&i, X F 7 -/ ^«S±fc«R 
*fHUR*Rtt &©~Cttfr < % S«_Lfc:fi:&$*Km#S 

n^o ^470 (b) «si^h7>f7 j ii4tej:c;»2 
xF7-{ 7tms &&mm&ftLxKi,>< l cm$3-z>£ 5 

SHU, C©*UF7-f«S4to<t^SI2^h7-f 
7««5 i©B©9W!«fl««3 **En©*filCc»«S 

■ti-aiSKiofcfe©-?**. c©safi«*cc*ji^rfc± 
^©^«?ll<bl^l««:S«Lhk:a«^gsmSK*0^*r 

fi4^<fcum*fWII3«l!aKCC^0. COGflgp^ 

fe<fc^. c©cfc^w:-r^<b v io©y*y-feju©s*iDj-r 
*/c. ^49Stc^*TJ:^«: % f^i,2©x F 7-/ ^'li 

4,5tC»br^n€ e nm^©*3l^66 t 7^D f ^g^|g8 f 

**n-en3?urowforHw. ^h7^^S4,5 

43**$#CcS«-r-5J:^«:Lri^. C©B$, flgRL 
^F7^1S4,5i, ftffl«e©HCC« % *fe^®6 

sW«W6tirt»*. c©J:9Cc«ii«S6 l 7a»W»# 
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« 1 H«CC«?8©-*t6«ttt?8-r **:«>©«98H, 
(a) - ( i ) »C(DHiSW<DSiW«(*y*U© 

y**-**y-F*-f F*SB&ft«swr*fca&©iMH 

H. »4H^»6Htt*n*ti«»fflSWBI«#^*y<0 

fcy^ya-Ftsvi-EL srsHtt?*-*©';- F^-f 

F * / ^ U il/"Cff a 5 t % <DE»tt»*K s fc#><£> 

«*y * y <d y - f ^ -f F tcttffl s*i*»#*T-T u 
*5«m »iua«»iia©«** : ?-Tu-/*«c^y 

-F*-Y F«*IMi*4fcfc©BfflH. 3*:i2Bl^fl*i4 

a, »i5H~28H«cco»w<D5ftsia(t^ j ey«c4tfiir 
* d * f - * *ks±t cftdOMcim-r * 
fc&©BT?**K sri5ia«c©^ax f-^*bsf±ts 

CDS, »i6H»CO||J6««cfcW4*liiiaB*m , rH. 
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